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The purpose of this project is to develop and test
a set of adaptive learning course materials to
improve mastery of computer engineering. The
interventions proposed will target a sequence of
introductory digital logic courses that are found in
every ABET accredited computer engineering
program.

The first step in the project was to measure the
baseline of student understanding prior to
deploying the adaptive learning system. A total of
55 specific learning outcomes were created.
Course material was developed in the form of a
new textbook, instructional videos, and worked
examples to teach the content associated with the
outcomes. Over 600 assessment tools were
created to measure student performance. Data
was collected across five sections of the courses at
MSU over a calendar year. This poster presents
the results of the baseline.
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Overview Baseline Data

Can an adaptive, e-learning environment that 
provides personalized instruction improve student 

understanding of computer engineering?

Student Interest – Students lose interest when 
course material is either too hard or too easy.
Background Deficiencies - Students often lack the 
necessary prerequisite knowledge in introductory 
engineering courses due to their varied 
backgrounds and different high school curricula.   
Large Entry-Level Courses – The sheer number of 
students in introductory courses prevents teachers 
from providing personalized instruction.
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Motivation

Student PerformanceLearning Outcomes The course material has being
deployed at four diverse institutions
(MSU-Bozeman, MSU-Billings,
Flathead Valley Community College,
and Salish Kootenai Tribal College).
Baseline data has been collected for 3
terms across 5 sections. Student
performance on the outcomes,
combined with the Bloom’s Taxonomy
classification, point to which
outcomes to use for the adaptive
learning modules.
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Current Status

The adaptive learning modules are
being finalized for the outcomes that
have the lowest student performance.
These will be deployed in the Fal-16
semester.
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Next Steps 

Each outcome is associated with a learning “category” corresponding to Bloom’s 
Taxonomy.  This ensured that the assessment tools were developed to measure the 
correct ability that the outcome targeted (i.e., knowledge vs. synthesis, etc.).

This also allows the “cognitive difficulty” of the particular outcome to be tracked as 
another means of selecting where to deploy the adaptive learning modules.
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